GnRH antagonist associates with less adiposity and reduced characteristics of metabolic syndrome and atherosclerosis compared with orchiectomy and GnRH agonist in a preclinical mouse model.
Observational studies relate androgen deprivation therapy (ADT) to metabolic syndrome (MS) and cardiovascular disease, an association potentially subject to uncontrollable confounding factors, especially diet and genetic/metabolic risk factors. In the absence of prospective randomized clinical trials, causality remains unproven. We comparatively investigated the effects of different ADT modalities on the development of MS and atherosclerosis in a mouse model. Low-density lipoprotein receptor knockout mice underwent orchiectomy plus vehicle (2.5% mannitol), sham surgery plus vehicle (control), sham surgery plus gonadotropin-releasing hormone (GnRH) antagonist (degarelix), or sham surgery plus GnRH agonist (leuprolide) (n = 9-13/group) and were followed for 4 months. Visceral fat accumulation, lean body mass, adipocyte size, fasting blood glucose, glucose tolerance, serum levels of leptin, follicle-stimulating hormone, luteinizing hormone, and testosterone, along with atherosclerotic plaque size and characteristics were measured. All 3 modes of ADT decreased circulating testosterone levels in mice, although leuprolide treatment reached nadir levels of testosterone later. Orchiectomized and leuprolide-treated mice gained significantly more visceral fat compared with degarelix-treated mice. Improved glucose tolerance tests were recorded in degarelix-treated mice. The aortic atherosclerotic plaque area in leuprolide-treated and orchiectomized mice was larger than in control mice (P<0.005 and P = 0.002, respectively), but it was not significantly different from control in degarelix-treated mice. The necrotic core area in degarelix-treated mice was smaller compared with leuprolide-treated and orchiectomized mice (P = 0.011 and P = 0.002, respectively). Our results suggest that ADT induced MS and atherosclerosis in a preclinical mouse model to a mode-specific extent. GnRH antagonist generated the least atherosclerosis and characteristics of MS compared with orchiectomy and GnRH agonist.